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SUMMARY

OnMay 17, 1989, the Natiord Indtitutefor Oooupetiondl Sefety and Hedlth recaveed areuest to deemineif
cancarsamongwarkersa Thomson Consumer Hedronics Girdeville, Ohio, wereoooupetiondlly rdated. NIOSH
invesigatarsvigted thefadlity on Augugt 7, 1989 and again on Decamber 13-14, 1989, Thomson Consumer
Hedroncsisaproduoe of gasscomponantstor tdevison piduretubes

Rarsord bresthing-zoneand generd areadr samplesweare odlledted for caroon monaxide, ood tar pitch valailes
(bazenesdublefradtion), lesd, metel axides polynudear arometic hydrocarbons (ANAS), and wuifur daxide: For
compaison, wipesamplesfram theler btswere cdledted to detemineif the axides presant onthe bdt weretthe
smeasthoeadledadinthear ssmples A quditativeevdugion o thevertilaioninthewdding aeawesdo
oonoucted, and setled duet "bulk” ssmpleswere cdllected for asbetos andlysis

Fvepasond bresthing-zoneand threeganerd areaar samplesweare cdllected for oodl tar pitch valatiles (CTPV)
and ANAsinthegassmddingaea Thearbomeconcantrationsaf CTPV sranged from non-detected t0 0.19
mgi?. Only onedf thethreegenerd areadr sampleshed adatedtzble concantration (097 mgfi®). Four samples
hed arbome concantrations above the NIOSH REL of 0.1 mgin, and only an areasample exosaded the OSHA
PEL of 02mg. Only tracelevelsof four PNAswere detectert ngphthdlene, aoengphthene fluoreng and
aangahthylene Thefour generd aeadr sardesfor afur daxideand paticdae sifates d<o adlleded framthis
ares, hed conoantrationsranging from 0.008 to 0.082 ppm and 0.01 to 0.02 mg/n?, regpedtively.

Ten pasord bresthing-zonesampeswere adllected for leed fromworkerson the B lines induding: fumece
opaaars thewarehandeas andingoadtar/peckas Thefumece oparatorsand theware handerswerethought to
havethe grestest exposLre potentid toleed.


http://www.cdc.gov/niosh/hhe

Theredltsfor these samplesranged from non-detected to 248 ugn™. Oreareasamplewas o collected which
hed alesd conoantration of 16 ugfin®. Threeof theten samples (@l cdlledted fromwarehenders) hed
conoanrationsabovethe OSHA PEL of S0 ug/in.

Soven bulk sattied dug ssmpleswere cdllected from differant ar duds or suppart beams and subomitted for
adbedosidantfication. All seven saplescontained dyysdtileashestios Theamounisof drysatileagoestos
presant ranged from 1. to 20 peroatt, with three samples containing 20% ashedos. Thesesamplesindicaied theta
potentia hezard exidad if the setled dugt could beoomearbomewhareit could beinheled.

Airbomeandwipesamding far masidentified fivemetds dl presart et levdswell bdow ther evdugtion aiteria
Theseindudsd dyomium iron, nidkd, leed, and duminum. A visLd ingpediion of thewdding room areadhonved
thet therewesapatantid for high eqpoarestowdding fumes

Thereview of recordsresuted inaligt of 28 presat o fomer employesswith adiagnodsof vaiouscanoasor
aher mgarillness Theemployesswarkaedinavaiey of dgpatmentsand wearediagnosad with ther illnesses
duing thepaiod 1981-1989. Thedvasty of thediagnosesand thevaiely of exposresmekeit difficuit to
asaaeay o theseillnesseswith gpeafic warkplace expoares

Based on the detaodllected during thisevelugtion, NIOSH investigetors condudied thet therewesinauffident
evideanceto assodatethe cancarsand ilinessss presant in curent and former Thomson Consumer Bedronics Inc
employesstowoarkplaceexposres Howvever, ahedth hezard exided from expoauresto ood tar pitch valailesand
leed among pressgparatarsand ware henders regpadiively. Al theidentification of drysatile asbestosin stled
dugt indicates auffident contaminetion towarant gopropriate sbetameant. Recommenctions conoaming goproprie
adionsareindudedin Seation VIII.

KEYWORDS SC 3229 (Pressed and Blown Glassand Glassvare, Nat Hsawhere Classified), canoer, leed,
ashedos ood tar pitch vdldiles paynudear araméic hydrocarbons aulfur daxide, suifates dhramium, iron, nidkd,
caoon monaxide, wdding, reairators



adz1
Based on the data collected during this evaluation, NIOSH investigators concluded that there was insufficient
evidence to associate the cancers and illnesses present in current and former Thomson Consumer Electronics, Inc.
employees to workplace exposures. However, a health hazard existed from exposures to coal tar pitch volatiles and
lead among press operators and ware handlers, respectively. Also, the identification of chrysotile asbestos in settled
dust indicates sufficient contamination to warrant appropriate abatement. Recommendations concerning appropriate
actions are included in Section VIII.


INTRODUCTION

OnMay 17, 1989, the Natiord Indtitutefor Oooupetiondl Sefety and Hedlth recaved areuest to deemineif
cancarsamong warkasa Thamson Consumer Hedronics Cirdeville, Ohio, wereoooupdtiorelly rdated. This
request wesjainty submitted by Thomson Consumar Bedranicsand the lniemationdl Bratherhood of Bledtrica
Workes(IBEW).

NIOSH invedtigetarsvisted thefadlity on Auguet 7, 1989 and on Deoamber 13-14, 1989, Duingtheviston
AugLgt 7th, an gpening conferencewas atended by IBEW rearesantatives amanegemant represantaive, and the
coporatemedicd diredar. After thisconference, aplant wak-through ingpedtion wes condudied, foousng onthe
aessdf conoam liged in the hedlth hezard evduation request: themald shop; the maintenence hop; aressdesgreted
asldrsAl, A2 Bl, B2 thebetch house thefoming aress and thefumecerooms: Infomd intarviensregarding
oooupetiond hedth concamswere hdd with employess and suparvisars and partinent recordswererevieved.

Thesaoond vist, Decamber 13-14, was condudied to charadterize potentid employes exposuresto contaminants
identified during theinitid vist. Rarsond bresthing-zoneand genad areadr sampleswereadlledted for caroon
monoxide, oodl tar pitch valdtiles (barzane sdlublefradtion), leed, metd axides, palynudear arametic hydrocarbons
(PNAS9), and alifur doxide For comparison, wipesamplesfrom thelehr batswere clleted to detemineif the
mdd axidespresant onthebdt werethesamessthose adlledted inthear sardes A quditativeevdugion of the
ventilaioninthewdding aeawasdso conduded with theaid of smoketubes Becausedf conoamfor posshle
ashestosexpoare buk ssmdesof setied dug wered o adlledted. Although asetoscontaning mataidspresant
intheplant werereparted to havee bean previaudy reamoved, workerswere concamed thet it wes presant inthe
stled A

Intid findingswere presanted to menegamant and union rgresantatives at the condusion of bath stevists
Sbssuantly, dausrepartswere didributed vialetters on Decamber 29, 1939 and January 16, 1990.

BACKGROUND

TheCirdeville Ohioant of Thomson Consumer Hedronicsmenufeduresglasspendsand funndsusadinthe
produdion of tdevisonpiduretubes Thesegasspandsand funndsare menufadiured ssperatdy onfour process
linesfromtwo blagt melting fumeces: These processlinesdl beginwith betch mateiasused to mekegassand ed
with ether thefinished pendsar funds Thecompletad pendsand funndsare then shipped to anather fadlity where
they areassambled into adud tdevison pduretubes Thefaality employsgopraximetdy 5680 employessand
opaaes24 hoursaday, 7 daysawesk, onafour shift hedule



Theprodudion processesused inthe manufedure of thependsand fundsarevay amilar. Vaidionsinthebeich
faomuaionsof thegassand inthe process gplications arethe only differences. Raw metaidsfor thegassare
recdved a the betch buillding, which houses vatioushoppersand sloswharethese mataridsaredored. Thishbulding
issgpardefromtheres of theplat. Theraw metaidsaremixed onaconveyar sydsemwhichisdmost compledy
auomeic. Thremgoar ingredientsaremixed togaher in different fomulations depending upon whether the betchiis
usd for fund or pend dass: Theseingredientsindude sand, sodaiaeh, pat aeh, patassum nitrate, srontium
caborete, ngahdinesyanite, berium carborete, dolamite, limestone, and "Mexican’ leed (litherge). Other meteriels
dindudecgiumaxide titanum diaxide, and sodium antimorete whichishended menuelly. Slicaand arsenic
previody used esraw meaidswhen plant oparaionsbagenin 1970, have sncebemn diminded. Theusedf slica
wasanly patidly dimingted & firg, but was completdy dimineted in early 1989, About 8000 poundsof raw
metaidsare usad pa betch, and the plant typically runs 3540 betches per day.

Mixed betches aretrangparted to thefumeossin the main produdion faallity viathe conveyar sysem. Atthispairt,
theraw megidsarefedinio the blagt melting fumeoesto producethe matten glass usad far themadding of thefunnds
andpands Tempaduresintheblagt fumecesreach 1500°C. Themadten gassisthen dropped into madstofom
ather afund or pand. Suifur and rudoer, used inthemading proocess mey dso beasourcedf patentid employee

exoares

After themddingiscompleed, thedassfunndsand pardsae processed differatly. Thefundsaetekentoa
bumdf arealby hat warehenderswhereresdudsfrom themading processareremoved. Thefunnd isthen fused
(seered) toaneck by hedingwithagesflameintheneck ssde aea. Thefundsthen aesat through find
preperation gpsbeforebeing loeded by robat onto thelehr belt.

Onceontrele bt thefurndsaredomy coded inaconrdled oven: Theldr bdt domy conveysthefunds
through thetemparauregradient procuced by theoven: Asthefundsexit theovena dightly eboveambient
tamparaure, they areingoected and then prepared for thefinding area. Thefundsarewe finshed usng mea
oxide slicateand pumice produds

Thepardsaehandedinasmilar manmner dter themdding process Howeve, ingesd of having necksfusad anby
flame hesting, four metd dudsareinsarted into the pandsusing rediofrepuency (RF) units After thesedudsare
insated, thepandsaredomMy codedinan oven inasmilar fasnion asthefunds Thependsaredsoingoeted
dter exting theoven and trentekento afinshing area. After finishing, the pendsare code-dated by eichingwith
dumnumaxide Atthispart, bath thependsand funndsaretrangoarted to anather fadlity wharethey are
asamided to produceatdevison piduretube



V.

METHODS

A.  ENVIRONMENTAL

Rarsord bresthing-zoneand generd areadr samplesweare adlledted for possble contaminarisidentified
duing theinitid vist on Augug 7, 1989. Theseinduded samplesfar catoon monaxide, ool tar pitch valdiles
(bezeneolublefradtion), lesd, metd axides palynudeer arometic hydrocabons (FNAS), and suifur diaxide
A quditaiveevdugion o the ventilaion in thewe ding areaweas dso condudied with the:ad of smoketubes

Twevepasond bresthing-zone (PBZ) and genard area(GA) ar sampleswareadledted intheglasspress
aea FvePBZ adthree GA ar ssmplesweareadledted far ood tar pitch vdlailes (CTPVY and PNAS
acoording to NIOSH methods 5023 and 55159 A 2-um poresize, 37-mm palytetrafiuoroethylene (PTFE,
Zefluor) membranefilter, fdlowed by aweashed XAD-2 sorbent tube (ORBO-43), ware atached in sies
viaflexbletuaing, to samping pumpscditorated a aflow raedf 10liter per minuie(jpm). After ssmling, the
filterswereramoved fram thar cassatte hddarsand placed in sren-cgp vids: Baththevidsand the sorbent
tubeswearewrgppad in duminum fail and shipped to thelaboratory onice, to prevernt ssmpledegradaion
fromhestand UV priartoandyss For CTPV andyss the PTRE filterswere plaoad in srew-cgp vidswith
5millilitas(ml) of berzaneand ware sonicated for 0 minutes Theedradt wesfiltared througha045um
nylonfilter and cdlledted inan additiondl tet tube. Oneml of thesamplewas then trandfared into atered
Teflo* cup and evgporaed to drynessinaveouum oven a 40°C. The Teflon aupwesaganweghed ad
thedfferencerecorded, thewaght gain of theaup baing onefifth thetald barzanesdllblesper ssple The
andyticd limit of detedtion for barzane sdludlesweas 006 g per sarple

For PNAS the ORBO-43 tubeswere extracted by sonication for 30 minutesusing 1 ml of bazene
contaning 30 ugml ticosneasanintamd dandard. Thisedtradt, and diquatsfrom thefilter edracion, were
bath andlyzed by ges dhrametogrgahny according to NIOSH method 5515 with thefdllowing modifications

GasChromaiograph:. Hemett-Packard Modd 5890 equipped
withaflameionization detedar.

Cdum Imx 03X fusd slicacaallay cdum
coeted intamelly with L0 miaon DB-5.

OvenCodtios  Tempaaureprogrammed fram 100°Cfor 4
minuesupto 220°C a aratedf 4°C/minute
thenhddfor 7 minues



Theremaning four ssamdes adledad fromthegasspressareawarefour GA ar ssmplesfor wuifur doxide
Theesampeswareadledted using 37-mm mixed adlulose ester (MCE) filtersfdllowed by potassum
hydroxidetrested (KOH) 37-mm cdlucsefiltersa apre-cdibrated flow rateof 1.5 1pm, according to
NIOSH method 6004. Thesampleswareandyzed for sLifateion concentrations by ion drometogrgohy.
The MCE and KOH tregted filtersfrom eech samdleware ssparatdy desarbed in 10ml of duatand
dlowed to sand with oocasiondl sheking for A0 minutes: Onedrap of 30% hydrogen paraxide westhen
adoad to axidizealfiteto sulfete. The KOH tregted filtarswere d o deaned with OnguardH* cartridges
from Dionex duetointaferancseswhich causad amdtrix effedt. Aliquatsdf theresulting soutionsfromeech
filter wereandyzed by aDionex 20101 ion dyometogrgph equipped withaWISP 710B autosample. Ligud
dancirds coveing therange 02 to 100 micograms aulfeteion per milliliter were prepered and andlyzed with
thesampes Thefdlomingingrumenta conditionsweareusat

Buat 0.75mM NaHCO42.2mM NgCO,
How Rete 20mlfmin
Deaedion Sdting 30us(FUl Scde)

Cdums HACAGAA Recdum
HPIC-ASIA Separator
AMMS-1 Mambrane Suppressor

Hevenleed samples(ten PBZ and one GA ar samples) wereadlledted in the bumoff, neck ssdler ad
furneceaess TheoneGA ar ssmplewas cdledted a theetranceto aler oven. Sx of thepersond
smplesweare adledted from warehanders two from thefumece oparators and two from
ingoedtor-peckas All wereadledted on cdluloseeder membranefiltersattached, viafledbletuoing, to
persond sampling pumpscdibrated a 21pm. Thefiltersweare aghed with ritric adid and then quentitetively
trandfiared to 10 ml valumdric flasksto beandlyzed by atomic absorption spedrosoopy acoording to
NIOSH method 7082,

FvePBZ andtwo GA ar ssrdesweareadleded for med axidesinthesamemanng sstheleed ssmples
Two of the PBZ sampleswere adllected fromingpector peckerswhilethreewere datained from code deters
A GA ar sardeweas adledted from locaions ner bath of thesejadb dasdfications: Thefiltasfromthese
samplesweredigested and diluted to 25 ml aooording to NIOSH method 7300 and then andlyzed uisng a
Thamo Jardl AhICAP61 smuitaneous scanning indudively coudled plasmaemisson spedromdle. Four
wipesamplesweredso adledted from thelenr belts using vinyl-ooeted peper tgpeto compereto metds
idntifiedinthear ssmpes Thesesampleswerewd-ashed and diluted with nitric and pardhlaric adds
filtered, and then andlyzed by thesamemethod ssthear sarples



FveGA ar samdesfor caoon monaxidewere adlledted from thefumece day bins (3 samples) ad the
aulet devators (2 samples). Thesewareddianed usng longtem, length of daintubesattached, viaflexible
tuking, to sampling pumpswith acdibrated flowate of 20 auic centimetasof ar par minue (comin). Two
quelitative sampesfor vatile arganic compoundsware dso adlledted fram thefumece day binsusing
adivated dneraod tubesa aflow raedf 080 Ipm. Thesesampleswearedesorbed in 1 ml of cabondiaufide
and then qudlitatively andlyzed by ages dhrametogrgoh equipped with amess sdediive detedtor toidertify
pesks

Svenbulk dug sampleswere cdlledted from various aressto be andlyzed for eoestos content. Adoestos
hed previaudy been abeted fram the plart, but therewias concam thet asoedos may il bepresartinthe
sdtled dut. Rorionsaf eech bulk ssampewereimmeased in Caglle Liquidsand andyzed onan Olympus
polaized light microsoope a megnificationsaf 100x and 200x.

B. MEDICAL
Themedicd survey wasconduded by hddinginfomd inteviewsregarding helth concamswith employess
andpavisas A compllaion o illnesssswas d o pafamed by revienving medicd dpansary recards
worker'scompensation records OSHA 200 logs and recordsfor mediicd leaveof absancefor theyears
1980-1930.

EVALUATION CRITERIA

Asaguidetotheevdugtion of the hezards posed by workplace expoares NIOSH fidd 9&f enploy
environmantd evdugtion aitaiafor theassessmant of anumber of dhemicd and physicd egats Theeaitaiaae
intended to suggest levd s of expoareto which most warkersmey beexpposed up to 10 hoursper day, 40 hours
pear wesk far awarking lifeimewithout expaiendng advasehedth dfeds  Itis however, important to notethet nat
dl workerswill be protected from adverse hedlth effets even though their exposresare maintained bdow these
levels A svdl paoatage may expaience advarse hedth fedtsbecausedf individud susogatiblity, apreexising
madicd condition, andlor ahyparsansitivity (dlergy). 1naddition, some hezardous Sbdanoes may adt incombaingion
with ather warkplace expoaures thegenerd evironmatt, or with medications or persond hehitsof thewarker to
produce hedth efedtsevenif the cooupetiond exposresarecontralled a thelevd st by theaitarion. These
combined efedsare dften nat consdered intheevdugtion aritaria. Also, some sUbdtances are aosorbed by direct
contact with theskin and mucous mamioranes and thus patentidly incressethe ovardll exqpoare. Hindlly, evadugion
aitaiamay dengeove theyearsasnew informetion onthetaxic effedtsof an agant becomesavaladle



Theprimary sourossof evironmeantd evaugtion aitaiafor thewarkpleoeare 1) NIOSH Recommended
BxposureLimits(RELY?, 2) the Amarican Conference df Govammenid Inolustria Hygienigs (ACGIH)
Threshdd Limit Vaues(TLVS®, and 3) the U.S Depatment of Labor, Oooupeationd ety and Heelth
Adnmindration (OSHA) Ramissble Exposure Limits (FELS®. TheOSHA PELS however, may berecuired to
tekeinto acoount thefeesihillity of contralling expoauresin vaiousindudrieswhaethe egantsare usedt the NIOSH
RELs by contrest, are besed primerily on concamsrdating to the prevention of cooupetiond diseese Inevauging
theexpoaurelevdsand therecommeandationsfor reduaing theselevdsfound inthisrepart, it should benoted thet the
lowest dandard wes usadt however, indLitry islegaly required to meet thoseleve spadified by the OSHA
dandard.

A timewaghted average (TWA) expoarerdasto theavaagearbome conoaraion of asbdanceduinga
nomd 8- to 10-hour workday. Some substances havee recommendied short-term exposure limits (STEL) o
aaling vdueswhich areintended to . odamant the TWA whearethere arerenognized taxic efedsfrom high
shot-tem exposres

A. COAL TARPATCHVOLATILES- PFOLYNUCLEAR AROMATICHY DROCARBONS

Ralynudear aroméatic compounds (PNAS aredhamicd oedesthet condg of two ar morefused arometic
fings They aredften assodated with thecombugtion or pyrdyssof arganic métter, espeddly oodl, wood, and
petrdeum produds Some PNAs have bean demondrated to cause cancer inlaboraiory animasand, in
omecass humas Thereaefew doserdaad rdaiondhipsfar the PNA mixturesthat mey befoundin
theseprocesses. Although the goplication of laboratory animd detafor PNA compoundsto esimate humen
rikisvay dfficut, any cooupetiond expoaLreto patentidly cardnogenic metter isaicausefor conoam, and
expoaresshoud bekgat to an absdutle minimum.

NIOSH recommendsthat cooupetiondl exposuresto cod tar be contrdlled o thet employessarenat
exposad to ood tar, aod tar pitch, areosate, or mixtures of these Subdances a aconoantraion greder then 0.1
milligampar akicmee (Mg of thebazene: (or oyddhexane) extractadlefradtion of thesample
deemined ssa TWA concantration for up to a10-hour work shiftina40-hour work wesk. Baththe
ACGIH and OSHA s their sandardsat 0.2 mgfi? for anomndl 8-hour workday ar 40-hour workweek.
Indvidud PNA messramanissaveto edablish the pressnce of CTPVsand indicatethe pressnce of knoan
or sugpedted caranogens ar ather genotiaxic compoundsin theworkplaoe, whichwould didate the nesd for
adaitiond contrd messures

Thepoatentid advarse hedlth effedsof PNAsaewd | recognized®® Severd PNAS suchas
barzo@anthraceneand pyreng, havebeen shown to becaranogenicinanimals Excesstisk of lung cancer,
ord canoa, and kinnegdlaams (bengnand



mdignent) havebean found inwarking populaions hendling codl-tar produds which NIOSH hesddfined to
indudecod-tar, aodl tar pitch, and creosate. A TWA exposred 02 micogramsper aubic meter (uig/n) of
ar wasrecommended by the coke oven advisory committeefor barzo(@pyrene under the OSHA 20CHR
1910.1029 ocoke oven emissonsstandard, but wasnat adopted. A NIOSH hezard review of drysane
recommended thet it e contralled as an oooupetiondl cadnogen© Also, the ACGIH indudesdvysaneand
baro@pyraeinitslis of indudrid Subdancessug0ett of caranoganic patentid for humans The
caanogenic potentid of ather PNASs (benzo(@anthraoane, anthraoane, pyreng, and fluorathene) hesd o
bean documented ©

ULRJRDIOXIDE

Sifur doxideisimitating to the upper resairaary tradt, and dhronic exposure can cause ruy nose, drynessof
thethrogt, and cough. LongHem, low-leve exposLre can causedrronic bronchitisand reduosd pulmonary
fundion. In1977, intedimony befarethe Departmeant of Labar, NIOSH revisad itsREL for SO, fron 5.2
mg to 1.3 mgin (equivelent to 05 parts par million (pm)© Thisrevisonwesbesad onguidamidogic
and exposLredetaindicating acute and dhronic hedlth effeds dosarved inthe 26 to 13 mgfin? (L0to 5.0
pom) exposrerange Cosdadionwasdn gventa: 1) hedth efeds dosaved anong warkesand
expaimantd sjedsinthe26t0 5.3 g (L0to 20 ppm) rangg, 2) theten to 20 percarnt of the
populationwho are espeddly Susogptibleto SO, dfets 3) thepossiility thet synargidtic effedswith ather
agrosilsar gesesmay oo, 4) the possihillity of anincressad fraction of SO, reeching thelower lungsthraugh
mouth breething or because of rgaid or degp bresthing, 5) the possihallity thet SO, may att asacanoer
promating agatt, 6) the posshleenhencameant o dfedshy high humidity, and 7) thelikdihood thet
deyadation produdts (aufitesand sLifates) will accompeny SO, exposre The OHA PELsfar SO, aeb
mgi? for an 8-hour TWA (equivelent to 2 pom) and 13 g/ (ecpivdant to 5 pam) for a15 minute
dattemexpoarelimit (STEL). TheACGIH TLVsfar SO, aethesameasthe OSHA limits

LEAD

Inhdlation (bregthing)) of leed dugt and fumeisthemgor route of leed eqpoaureinindudry. A ssoondaty
ourceof expoaremay befromingestion (svalowing) of leed dut deposited onfood, dgarettes or ather
oyjedts Onoeabsorbad, leedisexaded fram thebody very domly. Absorbed lead can damegetie
kidneys paipherd and cantrd nervous sysiems and theblood faorming argans: Chronicleed exposurels
asoaaad with infetility and with fetd damegein pregnent women: Thereissomeevidencethet leed cando
imypeir fertility in oooupetiondlly exqposad men " Theblood leed test isonemesaLre of theamount of leedin
thebody andisthebet avalladle mesare of reoant leed dosoption. Aduitsnat exposad toleed at work
usLely haveablood leed conoantration lessthen 30 micogram per dadliter (u/d); theaverageislessthen 15
uyd. 1 1n 1985, the Cantarsfor Dissese Contrdl (CDC) recommended 25 ugdl asthe highest acogatable
tood level for young dhildren™ Sncethe blood leed conoartration of afetusissimilar tothet of itsmother,
and sncethefausshranispresumead to bet leesst assagtiveto theeffect of leed asachilds the CDC
aovised thet apregnant womerishblood leed level bebdow 25 ugd. ' Reoart evidence sugpesisthet the
fetusmay beadversdly affected at lood lesd concantrationswell bdow 5 uyd.® Futhemarg, thereis
evidanceto suggest thet levdsaslow as 104 uyd afect the pafammence of children on edudiiondl attainment
tests and thet thereisadoseresponse rdationship with no evidence of threshald or sefelevd. 8% Leed levds



betwean 40-60 ugd inleed exposed workersindicate excessve osorption of leed and may resitinsome
averehedtheffeds Levdsal 60-100 uyd represant unecogptable devationrswhich may causesgious
avehedthdfeds Levdsove 100 ug/d areconsdared to beextramdy dangerousand oftenrequire
hosaitdization and medicd tresmant.

Thefreeaythrocyte pratoporphynin (FEP) levd isamessred interferencewith hamogichin produdion &
thetimethered dood cdisaremede. Lead dfedshamesmihdass thelad ezymein hamegnthess
Although somedisseses and iron ddfidency anemiacan causeatrisein FEP, inahedthy individud working
with leed, leed absopionisthemodt likdy causefor suchaninoesse. Futher, the FEPlevd beoomes
devated when theblood leed leve reschesabout 40 ugld inmenand 30 uyd inwomen, and sncethe
avaaelifegoen of ared bood adl is120 days the FEP refledtsthe blood leed levd over the preceding 34
months Nomd FEPlevdsarebdow S0 ug/d.

TheOSHA PEL for leedinair is50 ughn, calaulated asan 8-hour timeweighted averagefar delly
expoare Thisregulation aso renuires sami-annue blood leed monitaring of employess exposad to 30 ugyi?
o moredf leed. Anemployeewhoseblood leed levd is40 ugy/d o gredter must berdlested evary two
monthsand beremoved from aleed-exposed job if theaverapedlood leed levd isS0ugd ar mareover a
6-month paiod. A bloodleedlevd of 60 uyd o gredter, confirmed by retesting within two weeks requires
immediaemedicd removd. Warkesonmedica remova should nat be retumed to aleed-exqosad job until
thar blood leed levd isconfirmed to bebdow 40 uyd. The dandard dso recommendsthat theblood leed
levdsof employessdaning to have dhildren Sould bekeat bdow 0 uyd. Removed warkashave
pratection for wage, bendits and ssniarnity for up to 18 monthsuntil thar lood levelsdedineto bdow 40 uyd
andthey canretum tolesd exposre aress™

CHROMIUM

Chramumedgsinavaidy of dnamicd formsdgoending yoonitsvdencedate atem smply desribing the
compoundsaomicarangamat. Itisneoessary to oedify theform of dyomium becausedf therange o
hedlth effectsthet Cr compoundsmay caue: Far example demantd Or (metalic O) isrdatively nontoxic
and doesnat produce dlergic deméitis®™® Other drvamium compounds can cause primaty kiniritation,
whichcanvay fromady eythameousaupion toawegaing eczarza Theseconditionsareassodated
with pralonged eqposreand would belesslikdy to ooour floning anisdlated, low conoaniration
expoaure®™® Chramium eqoarecan dso reUit in skin sanditization and dlegic demetiis. Sansitization
gppearsto beindgpendent of theleve of exposre™ Expoaureto dyomeatesatshes o been assodated
with thedevdopmeant of dlegic aghmg; thisessoaaion hesbeen seninmed platers who haveapraonged
oooupationd exposre™®

Inthehexavdat gate (CVI1), Cr compoundsareinitating, camosve and cardnogenic. Until recently theless
wata-dude VI foms(i.e leed and 2nc dyomete) were conddared caranoganic, whilethe
waa-sdudeformswearenat. Reoat gademidogicd evidenceindicates caranoganiaty amongwarke's
exposad to oluble V1 compounds®? Based onthisnew evidenog, NIOSH recommendisthat dl OV
compoundsbe congdared aspatentia oocupetiond carangens: NIOSH doesnat have REL sfor ather
fomsof dvamium; however, the ACGIH hespubished aTLV of 05 mg/n far dvomiummed and
compoundscontaining the Gl and Orlll vdencefoms



IRON

Inhdlation of iron axidefumear dugt isassoaaed with an asymptometic pumonary dsorder tamed Sderodis
Sdaradscan produce dest x+aysindidinguidedlefromfibratic pneumoconicss hoveve, dudeshave
failed to demondratearediidtionin pumonary fundion® The ACGIH recommendsaTLV of 50 mg/i?
for an8hour TWA, whilethe OSHA PEL farironaxideis 10 mgin'?.

NICKEL

Nidkd canexig in both sdubleand insdublefams Bpidemidogic evidence suggeststhet the hezard
presanted by insdlublenickd compoundsisnat asgreet asthet presanted by soludleforms: Nidkd hesben
rgparted to cause"'nidkd itch," endlergcdamitis Aninareesein nesd, Snus and lung canoer hesbean
nated inworkesemployedin niddd rdfingies athough thegpedfic caranogenic apart isdill not defined
Melicnickd introduoad into the pleurd cavity, musdetissug, and suboutaneoustissie hesbean soantobe
cardnoganicintest animas NIOSH conddarsinarganic nickd to beacardnogenand, ina1977 aitaia
document, recommended thet persondl exposLresbekept b ow 15,0 ugin?, whichisthelowest rdigbly
detedablelevd for aful work dhift sample® However, curent ressoning ugpesisthet expoaLresloe
reduoad tothelonvest feesiblelevd. Baththe OSHA PEL add ACGIH TLV for nickd metd anditsinsdluble
compoundsare 1 mg/n. However, the ACGIH TLV isinduded in the 1990-1991 Natice of Intended
Changes which proposesalimit of 006 g/ and lits nickd compounds s confinmed humen caidnogans

CARBON MONOXIDE

Carbon monoxide (CO) isacd orless, odoress, tadidess gas produced by incomplete buming of
cabon-contaning meterids Mgor sourcesof humen expoaureto CO aeagineexhalg, tobeoo
smaoking, and inedequetely-ventilated combudion produdts from gopliances and hegtersthet useneturd ges
propane, kerosng or smillar fuds: Oninhdaion, CO adsasameabdlic agohyxiant, causng adecreesein
theamount of axygen ddivered to thebody tissues: Cartoon monaxide combineswith hemogiaain (the
axygen carie intheblood) to fam cartaxyhamogidain, which reduices the axygen-carTying cgpeaity of the
bood. It boadksaxygen fram khinding to hemogdinand dowstherdesse of axygantothetissies Some
COisfomed by metabdlic prooessesinthe humen body. @@ Theinitid symptomsof GO paisoning may
indudeheededhe, dizziness dronvaness and neusea: Theseiinitid symptomsmay advanceto vomiting, lossof
consilouness and adllgpss if pralonged or higher expoaresareencountared. Comaiand degth mey fdllow
if high expoaresconinuewithout intervartion. Langiem, lonHevd expoaureto CO caninareesetherisk of
heat atack for some people@®

Theaitaiausad to evauste cooupetiond exposreto CO ae
OSHA  PE.3BpomTWA
NIOSH REL 3B5pmTWA, 200pomCaling

ACGIH  TLV S0pomTWA, 400ppom STEL



VI.

RESULTSAND DISCUSSON

A.  ENVIRONMENTAL

Tedes1-5 presat theresutsfrom theemiranmeantd sampling conducted during thisinvestigaion
Therealtsfor the CTPVsand INAsaepresantadin Tale 1. Thearbomeconcantraionsfor thefive FBZ
samplesranged from non-detected to 0.19 mgin?, whileorly onedf thethree GA air sampleshed a
detectable conoantration (097 mgi). OF thesedight samples only four hed detetzblelevdlsof CTPVs
Thefour sampleswith detectablelevelshed conoantrationsranging from 01210 097 g, dl of whichare
abovetheNIOSH REL of 0.1 mg/n?. Only theareasample had aconoantration abovethe OSHA PEL of
02 mgin; howeve, dl threeof the parsondl samplesware ebovewhet isgenerally termed the adtion leve
(O5xPEL). Thisisalevd awhich corediveadions such asimplementing enginegting contrdsand periodic
monitaring, Sroudbeconsdaed. Only tracelevdsof four PNASs (ngonthdeng, acengphthene, fluoreng and
aoangpohthylene) wereddedtad. Ngphthdlenewastheonly PNA identified onfive of thesamples
acengphtheneweastheonly PNA ononesample and onesample hed fluorene and acengphthylenea
Odedtablelevds Also, no INAsweaeddedad ononesample Ngphthdenewas presat inthe grestest
amount of dl the PNAsidanified, with 1.6 ug being detected on cnesample (36 ugh).

Therealtsfar theaufur daxideand particlate sufaesaepresatedin Tdde2 Four GA ar ssmpdeswere
odllected, with meeaLred sulfur diaxide conoantrationsranging fram 00080 0082 pom. Thepatticulate
aUfate concentrationsranged from 0.01. to 002 mgin?. ThesLifur diaxide concentrationsweredl below bath
theNIOSH REL andthe OSHA PEL. Theresitsfor paticulatesufate(S0,?) represant the presance of
toid adfete inbathionicad mdeouar fams (induding aufuicadd [H,S0,)), impregneted ypon arbome
paticdaes Thereaenoevdugion aitaiafor totd sifaes Snoeany sifaespresatwill likdy benomore
imtating then H,.S0,, thettatd sLifate conoantrations may be compared with theevdugtion aitaion far H,SO,,
resdtinginaconsavaiveevdudion o theexpoaurelevds(aring onthesdedf sédy). Themesaurad
arbomeconcatraions o paticlae sufaesinthisfadlity are nevarthdess well bdow theevdugtion aiterion
for SO, (LOmg).

Tade3 presatsthereditsof thearbomeleed monitaring. Ten FBZ sardeswere colledted fram fumece
oparaars warehandesand ingoedtor/peckersonthe B lines TheB linesproducethefunnd partionof the
piduretubes and thefumace gperatorsand ware hend essware thought to have the grestet leed expoaLre
paatid. Theraw metaid famulaion far thegassused inthisprodudion linecontainsleed, whilethe
famulation used for produding the pandsanthe A linesdoesnat. However, oneGA ar ssmplewes
adleded fromthe A2 linefor comparison. Thereautsfar the PBZ samplesranged from nontoetected to 248
wyi?, whilethe GA air sanple adlledted from the A2 linehed an dirlbomeleed



conoanraion of 16 ug?. Sx of the samplesweare collected from vaiiousware henders with theresLits for
thesesamplesranging from 4.1 to 248 ugfin®. Two fumace oparatarswere monitored, and theresLitsfor
thesesampleswere 18 and 31 ug/n. Twoingoectarpeckersweareaso monitored, but only onehed a
detectable conoantration of leed (22 ug/in). Theexposure pattamswere asexpected, sncethefumeace
opaaasand ware handesareinvaved with hat processeswherelead hesthe grestest dence of becoming
arbome Threed theten samples(dll cdllected fromwarehenders) were abovethe OSHA PEL of
S0ught.

Thereadtsof thear andwipesarplesfor madsaepresatedin Tade4. FvePBZ adtwo GA ar
smpleswereadledted and andyzed for a@rbomemetds Thefive PBZ sampeswere adledted framtwo
ingoector/pedkersand three code deters while ane sample was cdllected from an areacorresponding to
exchjdbtite Of themetdsdeedted, fivewerelided inthisteble because of ather quentity detected or
tadaty. Theseindudeduminum, dyamium, iron, nickd, adleed. Al fived thesemddsweareddadedin
samplesfromingeding/pecking, whileonly duminum andironweredeeded indl the code deling samples
exogtone Leadweasdso deetedinthecodedding areasarple Al thesearbome conoatraionswere
widl bdow their regpediveevdugion aiteria. Wipesamples adledted fromtheler bdts refledted theresLits
of thear sampling. Chramium, iron, nickd, and leed wareddedted on dl thesamdes Thesemddsweare
prabetly dl in axideform dueto axidation caused by theheet intheovens: Aluminumwasnat detected on
thewipesamdesbecause the source of duminumwias praelly theduminum axide used far code dating.

Tade5 presaisthereadtsof thebulk dugt sampleanayigsfor adbedoscontat. Seven bulk, setfled dugt
sampleswereadledted from different ar dudsor Sppart beams: All seven sarpeswereidantified as
havingadrysitileadedoscontat. Theamountsof drysatileagoestospresant ranged from 110 20
paraat, with three samples containing 2% adbestos: Thesessmplesindicatethet apatentid hezard exddsif
thissettied dugt canbecomearrbomewnareit canbeinhded

Of thefive GA ar ssmplesodlledted for carbon monaxide, two samples adlleded from the aullet devetars
both meeaLred CO concantrations of 2 ppm, whilethree cdllected from the day binswere non-detected. Alll
theseresitswaebdow theevdugion aitaia Theresitsdf thesamplesfor valaile arganic compounds
identified meny common hydrocaons with themgior condituent bang tduene

Based on dosavaions of theventilation sydemin thewd ding areausing the smoketubes thereisapatantid
for equoarestowdding fumes: The Tungden Inat-Gas(T1G) wdding mechineisveartilated by asngewdl
exhaud fan located diredtly benind thewdlding area. Thisfen reducesthe patentid for eqposreto thewdding
fumes howeve, thepresnce of aossdrdtsin thisroom reduice thedfediveness of thisfan. Two ather
wddng medhinesaredso located in thisroom and rdy onthewl exneud fan toremove contaminents(i.e,
they arenat equippad with locd exneust ventilation). \When thesewdding medhinesaregparated
smutaneody, thewarkersin thisareamey patentidly be ova-exposad towdding fumes Theramaining
wdding unitsarelocated diredtly outsdeof thisroom. Thesearcwdding unitsareendased inboathsand are
equipped with locd exnaugt vertilation, which effedtively reduicesthe patentid for eqosure



VII.

VIII.

B. MEDICAL

A review of reordsprovided by the IBEW and by manegemart, and of medicel recordsavallable e the
plart, resitedinalig of 28 presant or famer employesswith adiagnodsof canoer or ather mgoriliness
Conoam hed been rased by the BEW and menegament astowhether theeilinessss could bewark rdated.
Thelig induded thevaidy of illnessesdownin Tabe6. Theempoyesswarked inavaigy of dgoatments
andwerediagnosed with tharr illnesses during the pariod 1981-1989. Thedivasty of thedagnosssand the
vaidy of expoaresmekeit difficit to assodateany of theseillnesseswith goedific warkplaoe expoares

CONCLUSONS

Based on the detacdllected during thisevaugtion, NIOSH investigatorscondude et therelisinauffidert evidenceto
asndaethe cancarsand ilinessss presant in current and former Thamson Consumer Bledronics; Inc. enployessto
workplaceexpoares Howvever, ahedth hezard exiged from expoauresto CTPVsand leed in press oparators
andwarehaendeas repedtively. Also, theidantification of drysatile asedosin settled dudt indicates sUifident
contamingion towarant gapropriste doetamant.

RECOMMENDATIONS

Rdiminay recommencions medediter theinitid stevist wereinduded in aletter deted Deoamber 29, 1980.
Theseadditiond recommandationsare medke besed ontheemironmentd sargling resdtsand adosavations: Al of
theserecommencitionswill help to further reduce patentid employeeexpoaLres

1

Cureant prgedsse up by menegamant to ded with prodlems of heet, naisg, leed expoaure and cumulaive
traumadisordersshould becontinued. Theleed exposure program should be devd gped according to
OHA dandard, 290 CHR 1910.1025. Thisreguiation requiressemi-annud blood leed monitaring of
employessexposad to arbomelesd levds of 30 ugim? or more: Anemployeewhoseblood leed leve is40
uyd or gregter mugt beretested every two months and beremoved from aleed-exposad job if theaverage
boodleed levd is50ugd o mareover a6-month peariod. A blood leedlevd of 60ugd o gede,
confimed by retesing withintwo weeks requiresimmediaemedicd removd. Warkeson medica removd
should nat be retumed to alesdkexposad job until their blood leed levd isconfirmed to bebdow 40 uyd.
Thegandard d recommeandsthet theblood leed levdsof employessplanning to have dhildren shoud be
kgt bdow D uyd. Removed warkashave pratedtion for wege, bendits and sniarity for upto 18 monts
uniil their blood levdsdedineto below 40 uy/dealiter and they canreum to leed exposrearess

Improvematsin ventilating the press weare hendiing, and welding aress should beundarteken. Theseshauld
aenpheszetheused locdized ednau unitsto remove contaminents generated by these processssfram the
workes immediaebresthing zones: The contaminantsgenerated during the TIG weding processcanbe
ramoved by meansdf alon-vdume, highveoaty exnaus sydem (exdrading gun, ssefigure ). Bxpoaresa
theather wdding medhinescan be contrdled usng awdding bendHypeexhaud vartilaion. Exampesd
thesetypesof vertilation sysamswareexcapted from the ACGIH'S "IndLgrid Verntilation - A Manud of
Recommendad Pradtice’, 20th edition, and areinduded in the gopendix asfigures2and 3. A vaidion of the
wdding banch (VS416) ventilaion desgn may goplicaeto thelbumoff and neck seding processes Inthe
dasspressand malding areg, endasing and ventilating the press whereamployess arenat reppired to have
continual aooess hould reducethe patentid for expoaureto bath leed and CTPVs Anindudrid exnagt



vertilaion expat houd beconauted duing the desgn and implementation of any ventilationsydemtoesure
thet it gperates properly and parfomnsitsintended task.

Foaad atention should be diredted to the aresswhere there are complaints of dugt exposLre (lehrs code
ceting). Thereevdudiondf vertilationinthesearessisencouraged. Hosesusad for ventilaioninthecode
deting areashould bergalaoed when lesks ooor.

Intheinteim, until enginegring and adminidrative contrds can be utilized to reduce employee expoaresto
CTPVsandlead, argairatory pratection program in accordancewith 20 CFR 1910134 and 20 CFR
19101025, and consgant with the guiddinesfound in DHHS (NIOSH) Publication No. 87-116, A Guide
to Indudrid Regairatory Rratedtion,” should beimplemanted. Sandard aperating proceduresshould be
developad conoaming resairator sdedtion, use, maintenance, reairator fit-tesing, deening and dorage
Thesdtled dugt presat onthear dudsand Spport beams should beremoved usng wet methodsand
vaouumsecuipped with high efidency paticdaear (HEPA) filtes Thisremovd shoud beaooomplished s
oon asposshile expeadly if thereispatantid far the dudt to becomearbomeduring evantsauch as
mantanencear renovaion. If Thomsonemployesspafamthisramovd, they should bepropaty tranedin
aghestios abatement aooording to the OSHA asbestosregulations (29 CHR 1910.1001 and 22CFR
1926.58) and any gadicdle Satereguiaions If theremovd isto bepafomed by anouddefim, a
contractor qudified in esbesos sbetement Should besdeted. A ligt of quelified contractors can be obtained
fromthefdloning

A.  Rayord Adedios Coordngtor for the Ervironmentd
Praedion Agagy isavaladefromthe BPA:

TSCA AssdanceOffice
EPA, TS79

401 M Sred, SW
Wadhington, DC 20460

B. RivaeComsltats- A lig of inddrid hygene
corauitanswho aemambasd the Amaican Induerid Hygene Assoaaion (AIHA) and
AlHA-acxredited laborataries can be datained from the AIHA:

Amaican Indudnd Hygene Assodaion

475 Waf Ledges Pakway
Akron, Ohio 44311-1087
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TABLE I

Personal Breathing-Zone and General Area Air
Concentrations of Coal Tar Pitch Volatiles
(Benzene Soluble Fraction) and Polynuclear Aromatic Hydrocarbons

Thomson Consumer Electronics, Inc.
Circleville, Ohio
HETA 89-244
December 14, 1989

Sample Description Sampling Time Coal Tar Pitch PNAs*
(min) Volatiles
(mg/m3)
Bl Press Operator (PBZ) 432 0.19 naphthalene
B2 Press Operator (PBZ) 420 0.12 naphthalene
Al Press Operator (PBZ) 338 ND naphthalene
Bl Equipment Operator (PBZ) 396 ND naphthalene
B2 Equipment Operator (PBZ) 450 0.18 naphthalene
East side of Bl Press (GA) 432 ND acenaphthene
East side of B2 Press (GA) 445 0.97 fluorene and
acenaphthy-
lene

South side of B2 Press (GA) 438 ND ND
EVALUATION CRITERIA NIOSH 0.1

OSHA 0.2

ACGIH 0.2

* Only trace amounts of the PNAs listed in this column were identified on
their respective samples.

PBZ - personal breathing zone sample

GA - general area air sample

ND - not detected: limit of detection for CTPVs was (.05 mg/sample
for individual PNAs was 0.5 ug/sample
except dibenz(a,h)anthracene at
1.0 ug/sample



TABLE II

General Area Air Concentrations of
Sulfur Dioxide and Particulate Sulfates

Thomson Consumer Electronics, Inc.
Circleville, Ohio
HETA 89-244
December 14, 1989

Sample Description Sampling Time Sulfur Dioxide Particulate
(minutes) (ppm) Sulfates
(mg/m3)
West side of Bl Press 433 0.034 0.02
North side of Bl Press 427 0.082 0.02
Northeast side of B2 Press 441 0.040 0.01
North side of B2 Press 208 0.008 0.01
EVALUATION CRITERIA NIOSH 0.5 —_——
OSHA 2.0 -
ACGIH 2.0 -




TABLE III

Personal Breathing-Zone and General Area

Concentrations of Lead

Thomson Consumer Electronics, Inc.
Circleville, Ohio
HETA 89-244
December 14, 1989

Air

Sample Description Sampling Time Lead
(min) (ug/m3)
B Line Mix & Melt Furnace Operator 356 31
A&B Line Mix & Melt Days Furnace Oper. 356 18
Bl Forming Ware Handler 175 46
Bl Forming Ware Handler 413 82
Bl Ware Handler 409 60
B2 Hot Ware Handler 404 248
B2 Ware Handler 401 39
B2 ware Handler 401 4.1
Bl Inspector / Packer 372 ND
B2 Inspector / Packer 378 (2.2)
Front Entrance to A2 Lehr Oven (GA) 341 16
EVALUATION CRITERIA NIOSH <100
OSHA 50
ACGIH 150
ND -~ not detected: limit of detection (LOD) was 0.8 ug/sample
( ) - value was between LOD and the limit of quantitation (2.5 ug/sample)
GA -~ general area air sample



TABLE IV

Personal Breathing-Zone, General Area Air and Wipe Sample
Concentrations of Metals

Thomson Consumer Electronics, Inc.
Circleville, Ohio
HETA 89-244
December 14, 1989

Sample Description Sampling Time Aluminum Chromium Iron Nickel Lead
(minutes) (mg/m3) (ug/m3) (mg/m3) (ug/m3) (ug/m3)

Al Inspector / Packer 371 0.22 9 0.59 4 8
A2 Inspector / Packer 368 0.054 3 0.16 1 4
Al&2 Code Dater 368 0.027 ND 0.062 ND ND
Al&2 Code Dater 365 0.027 ND 0.053 ND ND
Al&2 Code Dater 323 0.015 ND 0.053 ND ND
Al Inspect / Pack Area 354 0.042 4 0.14 1 4
A2 Code Dating Area 3ss 0.014 ND 0.035 ND 4
Iimit of Detection (LOD) {(ug/filter) 10 1 1 1 2

Wipe Samples (amount/sample) (mg) (ug) (mg) (ug) (ug)
Al Lehr Belt ND* 174 6.11 88 51
A2 Lehr Belt ND* 66 3.56 28 36
0l1d Lehr Belt ND* 431 6.30 518 280
0ld Lehr Belt ND* 119 2.42 195 87

ND - not detected above LOD ND* — not detected at levels BIgﬂIflCdnEIY greaEer than average media blank



TABLE V

Microscopic Analysis of Bulk Dust Samples
for Asbestos Content

Thomson Consumer Electronics, Inc.
Circleville, Ohio
HETA B89-244
December 14 & 29, 1989

Sample Description Date Collected Asbestos Present
Above A2 Stud Machine 12/14/89 chrysotile 20%
I-beam over A2 Line 12/29/89 chrysotile 5%
I-beam over A2 Line " chrysotile 20%
I-beam over A2 Line " chrysotile 20%
Cooling Air Duct for Bl " chrysotile 10%

Line over A2 Top

B Line Area Cooling Air " chrysotile 15%
Duct over A2 Top

Heater Duct over A2 Line " chrysotile 1%

Note: Only one bulk sample was collected on 12/14/89 by the NIOSH
investigators because of restricted access to areas of concern.
The remaining samples were collected on 12/29/89 by both management
and union representatives and sent to NIOSH for analysis.
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APPENDIX

Thefdlomng draningswereexaapted from:

Amaican Confeaaced Govermend Indugrid Hygends Indudrid
vatilaion amenud of recommended predice. 20th edition.
CGindrrdli, Ohio: American Conferenceof Governmanid Indudrid
Hygeniss 1988



FIGURE 1 -
SPECIFIC OPERATIONS 5-99

To Aimosphere
System Notes )
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throughout he system. 6"

When system will be used for vocuumn Motor.
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AMERICAN CONFERENCE OF
GOVERNMENTAL INDUSTRIAL HYGIENISTS

TYPICAL SYSTEM
Low VOLUME HIGH VELOCITY

Reference 74 DATE /-78 VS-807

Figure courtesy of: ACGIH, Industrial Ventilation: a manual of recommended
practice. 20th edition. Cincinnati, Ohio: American Conference of Governmental

Industrial Hygienists, 1988.
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FIGURE 2
INDUSTRIAL VENTILATION

Flexidle ouct
3" flonge

PORTABLE _EXHAUST

Prain duct |Flange or cane]
X, inches cfm cfm
T 335 250
-9 758 560
9 -/2 1335 /000

Face velocity =1500 fpm

Ouct velocily = 3000 fpm minirmum

Flain duct entry loss = 0.83 duct VP
Flange or cone entry loss = 0.25 duct VP

GENERAL VENTILATION, where local exhaust connot be used:

od, diom | cim/welder
5/ 32 /1000
J//6 1500 ar
1/4 3900
38 4500

A For open areas, where welding fume con
rise away from tne breathmg

8

For enclosed areos or positions where ﬁm
does not readily escape

Zone:
cfm requwred = 800X [b/hour rod used

brea¥yng zone
cfm roguwed = 1600 x lb/howr rod usd

For roxic mafemb- higher arrflows are necessary and operator
may require respirafory protection equipment

OTHER TYPES OF HOODS

Bench: See VS-4/6
Boolh: For design See VS-4/5,VS-604
Q=100 cfm/sq ft of face openmg

"Granite Cutting” vs-909

AMERICAN CONFERENCE OF
GOVERNMENTAL INDUSTRIAL HYGIENISTS

WELDING BENCH

DATE

/=78

VS-46.

Figure courtesy of:
20th edition.

practice.

Industrial Hygienists, 1988,

ACGIH, Industrial Ventilationm:
Cincinnati, Ohio:

a manual of recommended .
American Conference of Govermmental




FIGURE 3

SPECIFIC OPERATIONS 5-87
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GENERAL VENTI ATION, where local exhoust cannot be used:

Rod, diom | cim/welder” A For apen ?m :’lng welding fume can
- rise oway from 1, eolhing zone:
—35% gg—g OR c/mrequired = 800X Ib/howr rod used
) 3500 8 melosaddml or positions where fwne
: does not readily escape brectiwng
J/8 4500 cfmrmady IGOg}Nhawmd v.wd

*For toxic materials nigher airflows are necessary and operator
may require respiratory profection equipment.
OTHER TYPES OF HOOO0S
Local exhoust: See VS- 416.1 AMERICAN CONFERENCE OF
Booth: For design See VS-45VS-6 GOVERNMENTAL INDUSTRIAL HYGIENISTS
Q=00 cfm/sq It of face opening

WELDING BENCH

DATE  /-76 VS - 4/6

Figure courtesy of: ACGIH,Industrial Ventilation:
practice. 20th edition. Cincinnati, Ohio:
Industrial Hygienists, 1988.

a manual of recommended
American Conference of Govermmental





